provides evidence that they cause febrile neuroinvasive disease in humans, prompting for inclusion of phleboviral infections in the differential diagnosis of acute febrile cases during the time when sandflies are active.
Introduction
Sandfly fever phleboviruses (family Bunyaviridae ) are endemic in Mediterranean countries causing an asymptomatic or mild infection in humans. One of them, Toscana virus (TOSV), has the potential to cause a neuroinvasive disease (meningitis or meningoencephalitis) [1] . The outcome of TOSV infections is usually favorable without sequelae, however severe and even fatal cases have been reported [2, 3] . In central Italy, TOSV is the most frequent cause of meningitis from May to October in both children and adults [4, 5] .
Recent studies in the Greek population have shown that the prevalence of IgG antibodies against TOSV or antigenically related phlebovirus(es) is high (up to 50%), especially on the islands and coastal areas of the mainland [6] [7] [8] . A TOSV seroconversion was reported in 1993 in a German traveler returning from Greece [9] . These results
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Abstract
Objective: Sandfly fever phleboviruses are endemic in Mediterranean countries. We report a febrile phlebovirus case in a Greek patient who presented signs of neuroinvasive infection. Methods: In summer 2010, a 20-year-old male was admitted to hospital with fever and lethargy; he was a resident of central Macedonia, northern Greece, where a large outbreak of West Nile virus (WNV) infections occurred at that time. Since there was no laboratory evidence of WNV infection, the patient's serum and cerebrospinal fluid were tested for a probable phlebovirus infection. Results: High titers of IgM and IgG antibodies against Toscana virus were detected in serum and cerebrospinal fluid, while the titers against sandfly fever Naples virus were lower; no reactivity was detected against sandfly Sicilian and Cyprus viruses. Since neutralization assays were not performed and PCR resulted in being negative, it was concluded that the causative agent was a phlebovirus of the sandfly fever Naples serocomplex.
Conclusion:
The present case confirms results from previous seroprevalence studies showing that phleboviruses of the sandfly fever Naples serocomplex are present in Greece and suggested that phleboviruses of the sandfly fever Naples (SFN) serocomplex, to which TOSV belongs, are widely present in Greece. Up until now, 2 cases of phlebovirus infections have been described in Greece; however, both of them were TOSV-IgM-negative: an 8-year-old boy with meningoencephalitis in whom TOSV IgG seroconversion was observed, and a febrile child in whom a novel phlebovirus (Adria virus) was detected by PCR [10, 11] . It is very likely that many phlebovirus infections remain unrecognized, either because they are asymptomatic or mild, or because clinicians do not include phleboviral infections in the differential diagnosis of febrile or neurological syndromes.
Case Presentation
The summer of 2010 was critical for Greece, since West Nile virus (WNV) emerged in the country and caused a large outbreak of human infections [12] . That time, a previously healthy 20-yearold male farmer was admitted to the General Hospital of Serres because of 3-day fever (38°) and lethargy. He was resident in a village 12 km west from Serres, in central Macedonia, northern Greece, and did not mention having travelled abroad. On admission his blood pressure was 105/80 mm Hg, with a heart rate of 95 beats/min and 97% oxygen saturation. Main laboratory findings were a white blood cell count of 6,190 cells/ml (53% neutrophils, 37% lymphocytes, 8% monocytes, 2% eosinophils), hematocrit 42.2%, platelets 135,000/ml, erythrocyte sedimentation rate 21 mm/h, and C-reactive protein 0.99 mg/l. The patient did not present any focal neurological signs or neck stiffness. Although he was oriented in time and place, he was lethargic with bradypsychia and photophobia.
The patient's cerebrospinal fluid (CSF) was clear and colorless, with 60 cells/mm 3 (70% lymphocytes, 30% neutrophils), and glucose and protein levels of 52 and 71 mg/dl, respectively. CSF culture was negative for common bacteria. No abnormalities were seen in brain CT and MRI. The patient was given ceftriaxone (2 g × 1), acyclovir (750 mg × 3), mannitol and dexamethasone (4 mg × 2). On hospitalization day 2 the patient became afebrile and on day 4 he recovered completely and was discharged. Six months later he was clinically re-tested and was found free of symptoms.
Given that cases of WNV infection had been reported in Serres regional unit, the patient's serum and CSF samples obtained upon admission were sent to the National Reference Centre for Arboviruses in Thessaloniki, for testing for a probable WNV infection. Since there was no laboratory evidence of WNV infection, the samples were further tested by indirect immunofluorescent test (IFA) for the detection of IgM and IgG antibodies against four phleboviruses: TOSV, SFN virus (SFNV), sandfly fever Sicilian virus (SFSV) and Cyprus virus (CYPV) (Sandfly fever virus Mosaic 1; Euroimmun , Lübeck, Germany). A commercially available ELI-SA was also used for the detection of TOSV-specific IgM and IgG antibodies (EIA Enzywell Toscana virus IgG and IgM; Diesse Diagnostica Senese SpA, Siena, Italy). Viral RNA was extracted from the patient's CSF sample and an RT-nested PCR was applied using phlebovirus generic primers [13] .
High titers (serum dilution 1: 1,000) of IgM and IgG antibodies against TOSV were detected by IFA in both serum and CSF, with tenfold lower titers against SFNV; no reactivity was detected against SFSV and CYPV. IgM antibodies reacting against TOSV antigen were also detected in both serum and CSF samples using ELISA (index in serum: 3.82; index in CSF: 4.5; cutoff: 1.2). Phlebovirus RNA was not detected.
Phleboviruses in the same serocomplex exhibit close genetic and antigenic relationships. Our patient presented highest levels of IgM and IgG antibodies against TOSV, and lower levels against the related SFNV, while no reactivity was seen against SFSV and CYPV which belong to a different serocomplex. Neutralization assays enable the discrimination among phleboviruses within a serocomplex; however, in order to be accurate, a panel of phleboviruses (including several newly identified) has to be used. A positive PCR would enable us to identify the exact virus strain; however, it was negative, probably due to the low level and short time viremia associated with phlebovirus infections, or to due to the damage of RNA during the transportation of samples without dry ice (since they were sent for WNV serology). The IFA results, together with the detection of IgM antibodies reacting with TOSV antigen (nucleoprotein) in ELISA, suggest that a phlebovirus of SFN serocomplex, probably TOSV, was the causative agent of the disease.
Conclusion
The present case report confirms the results of previous seroprevalence studies that phleboviruses of the SFN serocomplex are present in Greece, and provides evidence that they cause febrile neuroinvasive disease in humans, prompting for increased awareness by physicians to include phlebovirus infections in the differential diagnosis of summer acute febrile cases, combined or not with neurological symptoms. Further field and clinical studies are needed to elucidate the complex epidemiology of phleboviruses in the Mediterranean area.
